App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, etal. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 



30 




FIG. 1 



App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 



32C 32B 

sba± 



32A 



vN KNT^-30 



-34 



t ttt t t t t t ttt t 



1^ 
1 

V ' 


• 1 
■ 1 

1 I 1 


1 i 
' i 

' / 1 


< i 
i i 

! 


1 1 
1 | 

■ ; 1 


i 




39 






39 





-36 
40 



FIG. 2A 



\ HI IHH W ^ 44 





\ K1 






42C 


42B 


42A 


42B 42C 



FIG. 2B 




FIG. 2C 



App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 





App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 




FIG. 2G 



App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 



COAT SUBSTRATE WITH 
PHOTORESIST LAYER 



I 



100 



IMAGE PHOTORESIST LAYER THROUGH 
ARRAY OF HOLE GROUPS OF VARIABLE 
SIZE, SHAPE AND DENSITY 



■105 



I 



REMOVE EXPOSED PHOTORESIST 
LAYER TO FORM ETCH MASK 



110 



ETCH SUBSTRATE THROUGH ETCH 
MASK TO FORM MOLD FOR LENSES 



I 



REMOVE RESIST MASK AND FILL 
LENS MOLD TO FORM LENSES 



I 



CHEMICAL-N 
PLANARIZE MAT 
LEN 


IECHANICAL 
ERIAL FORMING 
SES 







CONNECT COLOR FILTER 
ARRAY 



115 



120 



•125 



130 




FIG. 3 



App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 



62 



r" — * ^ 



62 



48 



] □ □ 



□ □ [ 



FIG. 4 



60 



•40 



1—64 













68C 


68B 


68A 


Y 

68B 


y 

68C 



160 



149 



150 



48C 48B 148-149' 48B 48C 150 































¥ 

171 


¥ 

173 


168A 


¥ 

169 


U 


¥ 

171' 


¥ 

175' 


169' 


¥ 

175' 


171' 



-150 



-164 



FIG. 5 



App No.: NOT YET ASSIGNED Docket No.: M4065.0948/P948 
Inventor: Ulrich C. Boettiger, et al. 

Title: MICRO-LENSES FOR CMOS IMAGERS AND METHOD 
FOR MANUFACTURING MICRO-LENSES 




48 48 



FIG. 6 



350 




40 



FIG. 7 



